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Abstract 
Background 
This project implemented a Provider in Triage (PIT) system in a small emergency 
department (ED) in Washington State. The employment of a PIT to decrease patient waiting time 
and improve ED flow was supported by a literature review. A needs assessment was conducted, 
which indicated potential benefit from a PIT system, particularly because several ED metrics are 
worse than national average. 
Aims/Objectives 
This project aimed to develop, implement, and evaluate a PIT system by employing ED 
Advanced Practice Clinicians (APCs). The objectives consist of evaluating the impact of a PIT 
system on the percentage of patients who leave without a provider examination (LWBS), the 
length of time from ED patient arrival to provider examination (DTP), discharge (DTD), and/or 
admission (DTA).  
Methods 
The APC worked as PIT when the ED was full, with four patients waiting. Metrics 
including LWBS, DTP, DTD, and DTA were evaluated with SPSS 25. The control group 
involved patients from one year prior to the implementation of the PIT system. Control variables 
were considered using regression.  
Results 
Chi square analysis revealed that a PIT system had no impact on LWBS. Independent t 
tests found that PIT had no significant impact on DTD or DTA but was associated with a longer 
DTP.  
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Conclusions 
This DNP project did not lead to critical positive findings. However, confounding factors, 
including provider variation, nurse staffing, and census, could have influenced the significance 
of the results. A larger study with a control group matched for daily census is suggested for 
further research. 
Keywords: emergency department, provider in triage, triage 
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Implementation of a Provider in Triage Program in a Level III Emergency Department: A 
DNP Project 
This DNP project was a quality improvement project that employs a healthcare 
innovation to enhance the care provided at Study Hospital Emergency Department. The project 
was supported by the medical and nursing management of the Study Hospital (SH) Emergency 
Department (ED). This project transformed the emergency department triage process to include a 
Provider in Triage (PIT) in view of expediting and improving patient care. The impact of the PIT 
system on key ED metrics was evaluated through statistical analyses.  
Background and Significance 
This study was performed in the Emergency Department of Study Hospital in 
Washington. Study Hospital is located in western Study County on and serves many isolated 
communities.  Patients often travel to the hospital by helicopter or ferry. The ED has 12 rooms 
and is a designated Level III trauma center and Level XXX stroke center.  The closest Level I 
trauma and tertiary care center is several hours away, requiring SH ED to often manage critically 
ill patients while waiting for transfers. The ED has an agreement with a nationwide medical 
group, to staff providers in the department. There are four full-time ED physicians, two full-time 
Advanced Practice Clinicians (APCs), one half-time ED physician, and one half-time APC. 
There is one per diem staff for each role in order to cover shifts during vacations.  
Study Hospital’s Emergency Department currently has single physician coverage with an 
APC from 11 a.m. to 9 p.m. The APC is a Nurse Practitioner (NP) or a Physician Assistant (PA), 
who can examine and treat patients in the emergency department. Although the APCs are 
intended to examine and treat lower acuity patients in order to enable the physicians to focus on 
critically ill patients, APCs occasionally treat such critically ill patients themselves. 
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Unfortunately, several of SH ED patient care metrics had fallen to below the national 
average. Patient metrics are often sensitive measures collected and published by Medicare 
(2019a). Data regarding these metrics were available for review on Medicare’s (2019a) Hospital 
Compare website, which clearly illustrated a need for improvement. Medicare (2019a) stated that 
patients wait for an average of 28 minutes before being examined by an emergency department 
provider, which is higher than both the national average of 16 minutes and the Washington 
State’s average of 20 minutes. Patients spent an average of 241 minutes in the emergency 
department before admission, which is longer than the national average of 210 minutes but 
shorter than the Washington State’s average of 260 minutes (Medicare, 2019a). Moreover, 
patients spent an average of 158 minutes in the emergency department prior to discharge, which 
is higher than both the national average of 112 minutes and the Washington State’s average of 
129 minutes (Medicare, 2019a). Data presented by Medicare (2019a) were collected between 
January 4, 2017 and March 31, 2018 (Medicare, 2019b).  
The leadership of Study Hospital’s Emergency Department wanted to improve these 
metrics. Therefore, this study aimed to develop, implement, and evaluate an evidence-based 
quality improvement project to reduce elapsed time from patient arrival to provider examination 
and from patient arrival to patient disposition and to decrease the percentage of patients who 
leave without being analyzed by a provider.  
Needs Assessment 
Study Hospital’s mission and vision statements indicated the desire to improve care 
through innovative means, which was essential to this proposed DNP project. Study Hospital 
declares its mission statement as similar to  “We will deliver compassionate, quality and 
personalized healthcare to our local communities.” Their vision is similar to “through teamwork 
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with our providers, physicians, staff and community, we will develop ground breaking programs 
and provide medical care that enhance patient experience and outcomes.” Nevertheless, a 
program like the PIT has never been implemented at Study Hospital prior to this project.  
A Strength, Weakness, Opportunities, and Threat (SWOT) Analysis was completed to 
perform a needs assessment for the Emergency Department. This analysis leads to change and 
reform through the identification of an organization’s strengths, weaknesses, opportunities, and 
threats. Additionally, the analysis assists in strategic planning and decision-making (University 
of Kansas Center for Community Health and Development [UKCCHD], 2018). It focuses on an 
organization’s internal strengths and weaknesses and the external opportunities and threats 
(UKCCHD, 2018). 
A review of the internal organization led to the evaluation of its strengths and 
weaknesses. Strengths included a caring, passionate emergency department staff, a busy 
emergency department, resources set up to support the PIT program, and convenient space for 
the PIT personnel to work. Identified weaknesses included a staff culture of resistance to change 
and increasing emergency department (ED) waiting times. For example, ED metrics indicated 
that both the length of stay and the waiting time to see an ED provider were longer than the 
national average (Medicare, 2019a). The metrics that illustrated Study Hospital’s Emergency 
Department’s weaknesses are discussed in the Background and Significance section of this 
project. Additional weaknesses included a significantly lower salary than other nearby hospitals 
for both the providers and nursing staff, a lack of nursing comfort regarding order sets, and a 
lack of local specialists for areas like gastroenterology and cardiology, which results in multiple 
patient transfers.  
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A review of the organization’s external factors led to the evaluation of its opportunities 
and threats. Opportunities included a highly active population with multiple outdoor sports such 
as hiking, skiing, and mountain biking. These can lead to ED visits through falls, trauma, etc. 
Other opportunities included generous donors, such as the recent donation of a new ultrasound 
machine, as well as the location proximity to Study Islands. Furthermore, a high retirement-
oriented and large elderly community provided great opportunities for an increasing patient 
population. Possible threats included a large population of homeless and/or drug addicts, which 
decreases revenue by changing the payer mix, a remote location, and several outside health 
systems nearby having many more specialists.  
Problem Statement 
Study Hospital Emergency Department was below the national average with regard to 
several important patient care metrics. The ED providers took longer than average to see and 
examine patients as well as to admit or discharge patients. Besides, more patients than the 
national average were prone to leave the ED without being seen by a provider. As previously 
discussed, Registered Nurses (RNs) initially triaged patients who arrived at the ED. However, a 
systematic review by Bahena and Andreoni (2013) established that adding a PIT system could 
improve patient flow and time management metrics. The literature review further supports the 
use of a PIT system to improve patient metrics. 
Practice Question 
The application of a PIT system had to be validated prior to the DNP project 
implementation. Thus, the affiliated research question was When compared to a RN triage 
system, does the designation of an emergency department nurse practitioner or physician 
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assistant as a PIT lead to reduced waiting time from patient arrival to provider examination, 
shortened emergency department length of stay, and fewer patients leaving without being seen? 
• Population: emergency department nurse practitioners and physician assistants 
• Intervention: PIT program 
• Comparison: RN triage 
• Outcomes: 
§ a) Reduced waiting time from patient arrival to ED provider’s examination. 
§ b) Shortened time from emergency department patient arrival to admission. 
§ c) Shortened time from emergency department patient arrival to discharge. 
§ d) Less patients leaving without being seen by an emergency department provider. 
• Time: baseline pre-implementation and re-evaluation at four months 
DNP Project Aims 
• Develop an evidenced based PIT system by utilizing ED APCs at Study Hospital’s 
Emergency Department.  
• Implement an evidenced based PIT system by utilizing ED APCs at Study Hospital’s 
Emergency Department.  
• Evaluate an evidenced-based PIT system by utilizing ED APCs at Study Hospital’s 
Emergency Department. 
DNP Project Objectives 
• Evaluate the impact of a PIT system on the following: 
o The percentage of patients who leave without being examined by a provider 
during a four-month study period.  
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o The average length of time from emergency department patient arrival to provider 
examination during a four-month study period.  
o The average length of time from emergency department patient arrival to patient 
discharge during a four-month study period.  
o The average length of time from emergency department patient arrival to patient 
admission during a four-month study period.  
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Review of Literature 
This literature review aimed at answering the research question When compared to a RN 
triage system, does the designation of an emergency department nurse practitioner as a Provider 
in Triage lead to reduced time from patient arrival to provider examination, shortened emergency 
department length of stay, and fewer patients leaving without being seen? Both the research and 
non-research studies have been evaluated herein.  
Research Studies 
Literature Review of the Inclusion and Exclusion Criteria 
Patino and Ferreira (2018) argue that “establishing inclusion and exclusion criteria for 
study participants is a standard, required practice when designing high-quality research 
protocols.” Inclusion criteria are the “key features of the target population that the investigators 
will use to answer their research question,” and they often include demographic and/or 
geographic characteristics (Patino & Ferreira, 2018). Exclusion criteria are the “features of the 
potential study participants who meet the inclusion criteria but present with additional 
characteristics that could interfere with the success of the study or increase their risk for an 
unfavorable outcome” such as comorbidities (Patino & Ferreira, 2018).  
The inclusion criteria for the review included the following: 1) English language; 2) 
publication date as from 2000; 3) human subjects; and 4) the study location of emergency 
department. The exclusion criteria included the following: 1) qualitative design; 2) systematic 
review; and 3) the topic regarding intervention other than PIT. 
Search Strategy and Results 
Two databases were initially used, namely Ovid/MedLine and CINHAL. Search terms 
include “Emergency Department,” “ED,” or “ER” and “Provider in Triage.” The two different 
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searches were combined with the Boolean phrase “and.” The search of Ovid/MedLine resulted in 
9 studies and that of CINAHL resulted in 13. Thus, 22 studies were selected for review of which 
3 were eliminated by the initial screening owing to wrong topic (urosepsis, urinalysis, and stroke 
scale) and 7 were eliminated because they were duplicates. Five studies were eliminated on full-
text review for not meeting the inclusion criteria. Searches were completed on March 9, 2019 
and March 10, 2019, resulting in seven articles for inclusion. On March 12, 2019, the SCOPUS 
database was searched with the terms “Emergency Department” and “Provider in Triage” to find 
additional studies. Preliminary results indicated 28 articles—19 were eliminated based on title 
and abstracts. Six articles were eliminated because they were duplicates of previous results, 
leading to three articles for full-text review, which in turn resulted in two articles being included.  
Synthesis of Evidence 
Nine studies that addressed the previously defined research question were found, namely 
Barbee et al. (2010); Begaz et al. (2017); Day et al. (2013); Jesionowski et al. (2019); Love et al. 
(2012); Pierce and Gormley (2016); Spencer et al. (2019); Svirsky et al. (2013); and Weston et 
al. (2017).  
All studies were published in peer reviewed, academic journals. Settings ranged from 
being Level I trauma centers in California (Begaz et al., 2017) to a small Veterans Affairs 
Medical Center in Ohio (Day et al., 2013). The review provided recent literature to support the 
use of PIT, with the oldest article being published in 2010.  
The literature review establishes strong evidence to support the implementation of a PIT 
program. Most authors found that PIT decreased the ED length of stay (Barbee et al., 2010; Day 
et al., 2013; Pierce & Gormley, 2016; Spencer et al., 2019; Svirsky et al., 2013). Shortened times 
from arrival to ED provider examination were noted by Love et al. (2012), Spencer et al. (2019), 
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and Weston et al. (2017). According to Love et al. (2012), Spencer et al. (2019), and Weston et 
al. (2017), following the PIT implementation, fewer patients left without being seen by an ED 
provider. 
Not all studies included in the literature review had consistent results. The study by 
Jesionowski et al. (2019) did not show a statistically significant improvement regarding the 
decrease in length of stay after the implementation of a PIT program; instead, it showed an 
increase in the length of stay for some patients. Additionally, Svirsky et al. (2013) noted no 
statistically significant impact on the percentage of patients who left without being examined by 
an ED provider. However, both articles were considered as poor-quality evidence according to 
criteria established by Dearholt and Dang (2018). Interestingly, both studies used resident 
physicians as PITs. Thus, results from Jesionowski et al. (2019) and Svirsky et al. (2013) might 
be confounded by the inability of a resident physician to practice without attending oversight to 
all decision-makings. This confounding factor did impact this DNP Project since APCs at Study 
Hospital’s Emergency Department can practice independently. 
Quality of Evidence 
 The author evaluated all studies for Evidence Level and Quality as described by Dearholt 
and Dang (2018). These results can be found in Appendix B. None of the studies were 
randomized controlled trials—most were quality improvement projects with a quasi-
experimental pre and post-intervention design. Thus, the evidence level was a level II for all 
included studies. The quality of the included studies was rated as “B” or “good” for all except 
those conducted by Jesionowski et al. (2019) and Svirsky et al. (2013), which were rated as 
“poor” due to their small sample size and the lack of internal validity. Other studies were rated as 
“good” as they were performed at a single site, thus preventing the generalizability of results. 
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Non-Research Literature 
The American Academy of Emergency Medicine’s Operations Management Committee 
released a report titled, “Flow Improvement Strategies: Provider in Triage” by Maloney (2019). 
The report represents Level IV evidence according to Dearholt and Dang (2018), being the 
opinion of a “respected authority or nationally recognized expert committee.” It suggests the use 
of PIT to improve ED crowding and flow issues. It emphasizes that there are several 
methodologies of PIT (Maloney, 2019). The report asserts that successful PIT programs have 
decreased door-to-provider times and door-to-disposition times. Furthermore, they have reduced 
the ED length of stay (Maloney, 2019). Subsequently, the report supports the use of PIT as 
proposed in the DNP project research question. The American Academy of Emergency Medicine 
is a reputable, national organization; its committee report cites several articles from peer-
reviewed journals. Moreover, the literature was published very recently, resulting in “good” 
(“B”) quality evidence according to Dearholt and Dang (2018). 
The American College of Emergency Physician’s (ACEP) Emergency Practice 
Committee (2016) authored another non-research source titled, “Emergency Department 
Crowding: High Impact Solutions.” It is the opinion of a “respected authority or nationally 
recognized expert committee,” which represents Level IV evidence according to Dearholt and 
Dang (2018).	The PIT program is presented as an option to improve patient care throughput the 
ED and to evaluate, manage, and discharge low acuity patients from the waiting room (ACEP, 
2016). Advanced Practice Clinicians, such as NPs and PAs, are suggested as PIT providers who 
can help in reducing the ED length of stay and the percentage of patients who leave without 
being examined (ACEP, 2016). Therefore, the report supports the use of PIT. However, ACEP 
(2016) does note that establishing PIT requires operational change, space, and financial support. 
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The report is well researched, has a thorough literature review including more than 130 
references and was published in the past five years (ACEP, 2016). This indicates High “A” 
Quality evidence according to Dearholt and Dang (2018). 
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EBP Translation Model 
The Iowa Model of “Evidenced-based Practice to Promote Quality Care” has been 
selected as the evidence-based practice (EBP) translation model for this DNP project. This model 
originated in 1994 and focuses on “organization and collaboration incorporating conduct and use 
of evidence” (Doody & Doody, 2011). The Iowa Model concerns problem-focused triggers for 
reform and leads to the questioning of current care standards and whether or not such standards 
could be improved by the application of current research (Doody & Doody, 2011). The Iowa 
Model has been used in several research programs and is often referenced in formal nursing 
publications and journals (Doody & Doody, 2011). The Iowa Model-Revised as described by 
Buckwalter et al. (2017) was selected thanks to its algorithm, evaluation component, flexibility, 
and interdisciplinary use (Kesten, n.d.).  
According to Buckwalter et al. (2017), the first step in the Iowa Model-Revised is to 
identify a triggering issue or opportunity. There were several current triggering issues for this 
proposed DNP project, including all aforementioned time metrics. Study Hospital’s Emergency 
Department has had a considerable increase in patient visits, recording its highest number since 
the department opening in March 2019At one point in March 2019, there were 70 patients in the 
department or waiting room, which can easily overwhelm a 12 bed ED. 
The first decision point for the Iowa model is to establish whether a topic is a priority 
(Buckwalkter et al., 2017). The current issue has been established as a priority for both ED 
providers and hospital management through multiple discussions and support of this DNP 
project. Both the ED nurse manager and medical director have requested the implementation of 
this project. A letter of support for this project can be found in Appendix B. The second step is to 
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form a team (Buckwalter et al., 2017). The medical director, ED nurse manager, other 
emergency department nurse practitioners, and triage nurses have volunteered to help in 
completing this proposed project (Buckwalter et al., 2017). 
The third step is related to assembling, appraising, and synthesizing a body of evidence 
(Buckwalter et al., 2017). This step was completed as described during the literature review. 
Fourthly, it should be determined whether sufficient evidence exists to support the project 
completion (Buckwalter et al., 2017). The completed literature review illustrates sufficient 
evidence to support the proposed DNP project. 
Thereafter, practice changes are to be designed and piloted (Buckwalter et al., 2017). 
This includes developing a protocol, creating an evaluation plan, collecting baseline data, 
developing an implementation plan, preparing clinicians and materials, promoting adoption, and 
collecting and reporting post pilot data (Buckwalter et al., 2017). This process is thoroughly 
discussed in the “Methodology” section of this project.  
The final decision point is to determine whether this change is appropriate for adoption in 
clinical practice (Buckwalter at al., 2017), which will be determined by the “Results” section of 
this paper. The last steps of the Iowa Model-Revised are to integrate and sustain the practice 
change and dissemination of results (Buckwalter et al., 2017). If the practice change is 
integrated, the application of PIT must be established for all newly recruited APCs, thus 
orienting them to the process and establishing that acting as a PIT is a role expectation. 
Additional monitoring of time metrics must be performed routinely. Results could be 
disseminated via the Study Hospital newsletter, intranet, and website.   
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Methodology 
Setting 
This DNP project took place at the Emergency Department of Study Hospital in 
Northwest Washington. Study Hospital is located in western Study County and was established 
in the 1960s. It currently employs over 190 physicians, physician assistants, and NPs.  The 
emergency department has 12 rooms and is a designated Level III trauma center and Level XXX 
stroke center.   
Study Population 
This study included patients at the Study Hospital Emergency Department on PIT 
intervention dates (when the department was full, with four or more patients waiting). The DNP 
student affiliated with this project also had to work as the SH ED APC on that date. All patients 
were included regardless of their age, gender, complaint, or triage acuity. 
Utilizing Soper’s (2019) statistics calculator, the minimum sample size for an 
independent t test with a two-tailed hypothesis, anticipated effect size of 0.5, a desired statistical 
power of 0.8, and a probability level of 0.5, was 128 participants. 
Four dates during the study period met PIT implementation criteria:  
• October 14, 2019 
• November 11, 2019 
• December 10, 2019 
• January 3, 2020 
Subject Recruitment 
A convenience sample of patients at the ED on PIT days was utilized. The average 
emergency department census is about 18,000 visits per year.  
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Consent Procedure 
Patients at the ED do not choose by whom, either the physician or the APC, they would 
be examined and treated. If patients do not want to be treated by an APC, within the provider’s 
scope of practice, they are given the option to leave against medical advice. For example, if a 
patient with ankle pain refuses to be examined by an APC and requires a physician instead, they 
are given the option of leaving against medical advice.	Since the patient’s examination or 
treatment was not altered, his or her specific consent was therefore not required. Patients have 
always signed a consent in order to be treated in the ED as per hospital regulations. 
The U.S. Department of Health & Human Services [USDHHS) (2018) dictates the 
requirements of informed consent in the electronic code of federal regulations. It establishes that 
informed consent can be waived if “the research involved no more than minimal risk to the 
subjects” or if the waiver of consent “will not adversely affect the rights and welfare of the 
subjects” (USDHHS, 2018). Thus, the DNP project was exempt from informed consent 
requirements. 
Risks/Harms 
The employment of a PIT system did not lead to increased risk or harm for patients. The 
staff, staffing, and the standards of care of the ED were not subject to change. A potential 
psychological risk to the patients was anticipated but only if they consider that they have not 
received equitable care by not being brought back to an ED room immediately. However, this 
risk was not new or exclusive to the PIT intervention as it previously occurred with RN triage. 
There was a possibility that if the APC worked as a PIT, the ED physician could become 
overwhelmed and would have had to look after more patients. Examining patients in both triage 
and the back of the department could also overwhelm the APC. Thus, it was imperative that the 
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ED staff communicate well while employing PIT to prevent any provider from being 
overwhelmed. As per the document included in Appendix C, the George Washington University 
Institutional Review Board certified this project as exempt.  
Subject Costs and Compensation 
No additional costs from those of the current emergency department were incurred by 
participants. The subjects were not compensated.  
Study Interventions 
The initial procedure for a patient who presented to the ED was to sign in at the 
registration. Thereafter, the triage nurse was called to examine the patient. This nurse elicited the 
patient’s complaint, took patient vitals, performed a rapid analysis, and assigned an acuity level 
according to the ESI Index. If the patients were critically ill, they were brought back to the ED 
for immediate examination. If the patients had a potentially significant illness, they were brought 
back to the ED as soon as possible for provider examination. If the patient checked in with a less 
acute complaint, they might be brought back to the waiting room after triage. The healthcare 
provider would then examine the patient when a room becomes available.  
Triage nurses at Study Hospital’s Emergency Department used the Emergency Severity 
Index (ESI) triage system to examine patients upon arrival. This system is a five-level triage 
algorithm developed in the late 1990s (Christ et al., 2010). Based on this system, patients with 
life threatening conditions are identified first and unstable patients are assigned an ESI 1, while 
those with potentially life-threatening symptoms are assigned an ESI 2 (Christ et al., 2010). 
Subsequently, remaining levels of ESI 3 to 5 are designed based on the employment of 
anticipated resource (Christ et al., 2010). The ESI system positively correlates with both 
mortality and resource utilization with good to excellent inter-observer reliability in adult 
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patients (Christ et al., 2010). It also has proper validity and inter-observer reliability in children 
less than 16 years of age (Christ et al., 2010). This system was still used after PIT 
implementation—the PIT and RN worked together during patient triage. A visual representation 
of this process can be found in Appendix A.  
This DNP project advocates the use of PIT at Study Hospital’s Emergency Department 
during peak periods, notably when the department is full, with four or more patients in the 
waiting room as per the ED Medical Director’s request. The NP functioned as the PIT when 
necessary during their 11 a.m. to 9 p.m. shift. The PIT triaged the patient alongside the triage 
RN. Thus, the PIT was able to examine the patient in the triage area and order immediate tests 
such as labs and diagnostic imaging. Furthermore, the PIT was responsible for the patients that 
they were treating in the ED until those patients disposed.  
If a patient presented with a low acuity complaint, the PIT discharged them from triage 
after necessary examination. For example, if the patient presents with ankle pain, examination 
was performed in triage. If the patient required an X-ray, they returned to the waiting room to 
wait for the procedure to be completed and for the results. The PIT then recalled the patient into 
the triage area for disposition when needed. This procedure was followed for other low acuity 
complaints such as dysuria or ear pain among others. If the patient presents with a more critical 
complaint, the PIT performed an initial examination in triage, initiating lab work and diagnostic 
imaging and expediting the patient to an examination room in order to be further examined by a 
physician, if required. 
Measured Outcomes 
The following outcomes were measured: 
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• The percentage of patients who leave after check-in without being examined by an ED 
provider. 
• The length of time from ED patient arrival to initial ED provider examination. 
• The length of time from ED patient arrival to patient discharge. 
• The length of time from ED patient arrival to patient admission. 
These outcomes were measured by using electronic health record time stamps. 
Project Timeline 
The timeline for tasks associated with this DNP project is outlined below: 
• Review the employment of PIT with the ED medical director and nurse manager—
September 2019. 
• Educate providers on the employment of PIT during ED medical staff meetings via 
presentation—September 2019. 
• Review staff questions or concerns by email or verbal discussion prior to PIT 
implementation—September 2019; October 2019. 
• Implement the use of PIT on days with a high number of patients (when there are four 
patients in the waiting room)—October 2019; November 2019; December 2019; January 
2020. 
• Ensure daily education on PIT with nursing staff on implementation Days—October 
2019; November 2019; December 2019, January 2020. 
• Collect data from PIT implementation days—January 2020; February 2020. 
• Collect and evaluate pre-implementation data from dates on which the PIT was 
established, but a year prior for control—January 2020; February 2020. 
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• Statistically evaluate the impact of PIT on previously described time metrics as discussed 
in Data Evaluation and Results sections of this paper—March 2020; April 2020. 
• Disseminate results of the PIT Implementation Project—May 2020. 
Required Resources 
Preexisting supplies and staff were required to implement this DNP project, such as 
support from the nurse manager, medical director, and nursing staff. Support was required with 
regard to the change in workflow and PIT implementation. The PIT required access to the triage 
room and a computer with dictation abilities, which ED APCs currently have. As a result, the 
PIT was able to examine patients, place orders, document the electronic health record, and 
facilitate patient disposition.  
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Data Collection 
Data was solicited from Study Hospital’s electronic health record (EHR) via an audit 
system and saved as an Excel Spreadsheet. Since EHR initiation, providers have been required to 
time stamped medical records to provide the time at which patients were initially examined, 
discharged, and so on. Thus, these data points were already tracked by ED management and 
could be easily obtained. The EHR could only be accessed at Study Hospital by those with 
authentication, that are permitted by Study Hospital’s Information Technology department. The 
Excel Spreadsheet included the required data for this project, reducing the possibility of human 
error since the data points were produced by the EHR. Aggregate data for each day was available 
via Study Hospital’s EHR, and a comparison ensured the accuracy of data entry.  
To evaluate the collected data, pre and post-implementation PIT data was studied. Data 
collected from the PIT implementation on particular dates were compared to data gathered on the 
same dates of the previous year to accommodate for seasonal variances in ED census. For 
example, since PIT was implemented on January 3, 2020, control data was collected from 
patients who were examined on January 3, 2019. These data were evaluated to ensure that the pre 
and post-PIT implementation groups were similar as illustrated in the Descriptive Statistics of 
Study Sample Table provided in Appendix F. Control variables included patient age, ESI acuity 
level, race and ethnicity, and insurance provider. Since absolute consistency of control and 
intervention groups could not be ensured, a multivariate regression was performed to control for 
the differences between groups.  
After collection, data were imported to SPSS 25 for analyses. The author also completed 
random audits following the data importation to SPSS in view of ensuring further accuracy. 
Appendix F includes the utilized Data Collection Table with mock data. Data were coded using 
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the Data Definition Code sheet available in Appendix E. Appendix D includes the Variables 
Table, which describes all independent, dependent, and control variables collected from the 
EHR. This DNP project did not use a literature-based data collection instrument or survey.  
For each patient, 13 data points were collected. Each of them was missing at least one 
data point because an emergency department patient cannot be both discharged and admitted. 
Thus, missing data points were marked with XXXX on the data collection sheet and were 
subsequently not included in pertinent analysis. No outliers were excluded from this study since 
they are not excluded from department metric analysis.   
The presented data analysis was developed with the assistance of Dr. J P. Dr. P kindly 
made herself available to assist during the data analysis and interpretation phase of this DNP 
project. The following data collection tables, statistical analysis, and result interpretation were 
reviewed by Dr. P whose approval was obtained on February 8, 2019.  
Sample Demographics 
This study included 398 participants, with 169 in the control group and 229 in the 
intervention group. Female participants slightly outnumbered male participants in both control 
and intervention groups. Age ranges and patient acuity varied slightly between intervention and 
control groups, but, the most frequent insurance provider for all patients was Medicare/Medicaid. 
Most included subjects were identified as non-Hispanic, white individuals. Included patient 
demographics and control variables are clearly listed in Appendix G. The distributions of these 
characteristics of the study sample are illustrated in Appendix H, Graphs 1-6.  
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Data Analysis and Results 
The first objective of this DNP project was to evaluate the impact of a PIT system on the 
percentage of patients who leave without being examined by a provider. This objective was 
assessed by a Chi-square analysis (X2) which indicated that a PIT system does not have a 
statistically significant impact on the percentage of patients who leave without being examined 
by a provider (X2 = 0.208, p = 0.649). The relevant Chi – Square SPSS output is provided in 
Appendix I, Table 1.  
The second objective of this DNP project was to evaluate the impact of a PIT system on 
the average length of time from emergency department patient arrival to provider examination 
(DTP). This objective was assessed by the utilization of an independent t- test, and the level of 
significance was established by evaluation of the resulting p- value. Data from 392 patients was 
included in this evaluation; patients who left without being examined were not included. 
Statistical evaluation revealed that a PIT system did have a statistically significant impact on the 
average length of time from emergency department patient arrival to provider examination. 
However, PIT was found to increase the average length of time from emergency department 
patient arrival to provider examination, which is the opposite of the intended outcome (p = 0.006, 
95% CI 0:04, 0:26). The affiliated SPSS output table is provided in Appendix I (Table 2).  
The third objective of this DNP project was to evaluate the impact of a PIT system on the 
average length of time from emergency department patient arrival to patient discharge. This 
objective was assessed through the utilization of an independent t- test, and the level of 
significance was established by appraisal of the resulting p- value. This evaluation involved data 
from 329 patients, including 194 patients from intervention days and 135 patients from control 
days. Statistical calculation with SPSS 25 found that a PIT system did not have a statistically 
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significant impact on the average length of time from emergency department patient arrival to 
patient discharge (p = 0.137, 95% CI: -0:06, 0:46). The affiliated SPSS output table is provided 
in Appendix I (Table 3).  
The fourth objective of this DNP project was to evaluate the impact of a PIT system on 
the average length of time from emergency department patient arrival to patient admission. This 
objective was analyzed through the utilization of an independent t- test, and the level of 
significance was established by interpreting the resulting p- value. A total of 31 patients were 
admitted from the intervention group and 32 patients were admitted from the control group, 
leading to a total sample of 63 patients for this evaluation. Statistical calculation with SPSS 25 
revealed that a PIT system did not have a statistically significant impact on the average length of 
time from emergency department patient arrival to patient admission (p = 0.267, 95% CI -0:30, 
1:49). The SPSS output table for this calculation is provided in Appendix I (Table 4).  
Several control variables were included to account for the differences between 
intervention and control groups since the groups cannot be perfectly matched due to the 
unpredictable nature of emergency department practice. Control variables included age, triage 
acuity, gender, race, ethnicity, and insurance status. These variables were accounted for by 
correlation. We found that ESI triage acuity level had a slightly positive correlation with the 
average length of time from emergency department patient arrival to provider examination (r = 
0.135, p = 0.001) as well as a slightly negative correlation with the average length of time from 
emergency department patient arrival to patient discharge (r = -0.223, p = 0.00). Length of time 
from emergency department patient arrival to patient discharge was also positively correlated 
with age (r = 0.137, p = 0.013) and negatively correlated with insurance status (r = -0.149, p = 
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0.007). The SPSS table related to the correlation calculations can be found in Appendix I (Table 
5).  
 Moreover, the control variables of age, triage acuity, gender, race, ethnicity, and 
insurance status were accounted for through linear regression. Each dependent variable (DTP, 
DTD, and DTA) was evaluated independently to assess for trends and influence. Statistically 
significant findings on initial regression were investigated individually.  
The control variables’ impact on the average length of time from emergency department 
patient arrival to provider examination (DTP) was evaluated first. ANOVA analysis of the 
regression of the previously stated control variables and DTP found the model to be statistically 
significant (F (6, 281) = 2.223, p = 0.040). The SPSS Model Summary found that 1.9% of the 
variance in DTP could be predicted from the control variables of age, gender, race, ethnicity, ESI 
Triage Acuity, and insurance. The t value of the control variable of ESI Triage Acuity was found 
to be statistically significant with regard to DTP (t = 2.164, p = 0.031, 95% CI 44.304, 923.228). 
Pertinent SPSS outputs can be found in Appendix I, Tables 6-9.  
Hence, a linear regression regarding the control variable ESI Triage Acuity’s influence 
on DTP was performed. ANOVA analysis of the regression found a statistically significant 
model (F(1,390) = 7.220, p = 0.008). The Model Summary found that 1.8% of the variance in 
DTP could be predicted from the control variable ESI Triage Acuity. The t value for the linear 
regression for the sole variable of ESI Triage Acuity was also found to be statistically significant 
(t = 2.687, p = 0.008, 95% CI 149.7, 966.091). The pertinent SPSS outputs for the regression 
regarding ESI Triage Acuity’s influence on DTP can be found in Appendix I, Tables 10-14.  
ANOVA analysis of the regression of all included control variables and DTD found the 
model to be statistically significant (F(6, 319) = 4.121, p = 0.001). SPSS 25 found that 7.2% of 
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the variance in DTD could be predicted from the control variables of age, gender, race, ethnicity, 
ESI Triage Acuity, and insurance. The t value of the control variable of ESI Triage Acuity was 
found to be statistically significant for DTD (t = -3.386, p = 0.001, 95% CI -2842.573, - 
752.760). The t value of the control variable insurance was also found to be statistically 
significant for DTD (t = -1.972, p = 0.049, 95% CI -1966. 069, -2.205). The SPSS outputs for 
this regression can be found in Appendix I, Tables 15-19.  
Thus, a linear regression regarding the control variable ESI Triage Acuity’s influence on 
DTD was performed. ANOVA analysis of the regression found a statistically significant model 
(F(1,327) = 17.086, p = 0.000). We found that 5% of the variance in DTD could be predicted 
from the control variable ESI Triage Acuity. The t value for the linear regression for the sole 
variable of ESI Triage Acuity was also found to be statistically significant regarding DTD (t = -
4.134, p = 0.000, 95% CI -3044.371, -1081). Affiliated SPSS output tables can be found in 
Appendix I (Tables 20-24).  
A linear regression regarding the control variable insurance’s influence on DTD was 
performed. ANOVA analysis of the regression found a statistically significant model (F(1,327) = 
7.403, p = 0.007). We found that 2.2% of the variance in DTD could be predicted from the 
control variable insurance. The t value for the linear regression for the sole variable of ESI 
Triage Acuity was also found to be statistically significant regarding DTD (t = -2.721, p = 0.007, 
95% CI -2170.796, -348.963). Pertinent SPSS output tables can be found in Appendix I (Tables 
25-29).  
The final regression performed was related to all control variables and DTA. ANOVA 
analysis of the regression of the previously stated control variables and DTA considered the 
model as not statistically significant (F(6,55) = 0.673, p = 0.62). The adjusted R Squared of -
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0.033 further supported the ANOVA findings, as did the fact that none of the control variables’ t 
values were statistically significant. This established that control variables of age, gender, race, 
ethnicity, ESI Triage Acuity, and insurance were poor predictors of a patient’s DTA. The SPSS 
outputs for this regression can be found in Appendix I, Tables 30-34.  
Despite extensive research, planning, and implementation, this project observed that a 
PIT had no positive impact on the percentage of patients who leave without being examined by a 
provider. This study also found that a PIT had no positive impact on the average length of time 
from emergency department patient arrival to provider examination, discharge, or admission. 
However, several study limitations and implications for future research have been noted for 
further discussion.  
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Discussion 
 The literature review clearly supported the implementation of a PIT system at Study 
Hospital ED to improve time metrics and decrease the number of patients who leave without 
being examined by a provider. Yet, quantitative data evaluation did not support the 
implementation of a PIT system at SH ED.  
 The implementation of a PIT system at SH ED was difficult, and several specific 
challenges were noted. Some of the triage and charge nurses were resistant to the adoption of a 
PIT system, stating that they would rather use standard nursing order sets. When asked, the 
nurses stated that it was easier to triage faster without the APC, or that they would rather the 
APC focus on patients in the back of the department.  There was also significant variation in 
triage practices between nurses.  Sometimes patient triage occurred immediately upon arrival, 
while other times patients waited for an hour to be officially triaged even if the triage nurse was 
not busy triaging other patients. This practice contradicted departmental policy and standard of 
care.   
At times, significant patient load was a barrier to PIT system implementation.  Certain 
SH ED physicians took much time to see patients, which led to the APC seeing most patients at 
the back of the department. As a result, the APC could hardly serve as PIT while providing for a 
considerable patient load.  For example, there were times when the APC was caring for 7 or 
more patients in the department, so it was very difficult for the APC to serve as PIT.  The APC 
was simply too busy, or at times too far behind in patient care, to take on further patients or 
spend time in triage.  This was highly dependent on the workload of the physician on during 
shift, as well as departmental patient acuity.  For example, if the physician was caring for several 
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very unstable patients in the department, the APC was responsible for more patients in the 
emergency department.  This increased the APC’s workload, and made it more difficult to 
consistently serve as PIT.   
Throughout the project, SH ED staff provided their feedback on the PIT system. They 
stated that the PIT being responsible for low acuity patients worked the best. All staff were of the 
opinion that effective communication among the PIT, charge nurse, triage nurse, and physician 
was vital. If these staff members did not communicate effectively or respect each other, a PIT 
system would not be beneficial. Anecdotally, staff noted that the PIT could “make things 
happen.” When the PIT identified a patient who is critically ill, the latter was immediately 
transferred to the ED physician for examination. The PIT marked the length of time from a 
patient arrival to ED provider examination but did not record any orders or chart regarding the 
patient. This process worked while expediting care of critically sick patients but was not 
statistically significant in a quantitative manner. Use of the PIT system was noted to identify 
medically unstable patients quickly, but this did not happen often enough to impact overall 
project results.   
Though the quantitative study results do not clearly support the implementation of PIT at 
SH, ED staff and patients noted some positive experiences. On intervention days, the PIT was 
able to discharge several patients with relatively simple complaints directly from the triage area. 
Consequently, the APC’s charting burden and patient load were increased. However, patients 
being discharged from triage expressed great appreciation at being examined and discharged 
rather than waiting for several hours. Charge nurses were pleased that they did not have to find 
beds for patients. Triage nurses were pleased that they did not have to monitor patients in the 
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waiting room. Despite positive subjective feedback, this study may have had more limitations 
than significant positive results.  
Strengths 
 Despite a lack of statistically significant results, this DNP project had several strengths. 
This project was strongly supported by the previously discussed Literature Review.  Both 
research and non-research sources supported the proposed intervention, which provided a strong 
base for the project. Furthermore, this project was strongly supported by both medical and 
nursing staff, which made the intervention much more streamlined than it would have otherwise 
been.  Additionally, this study exceeded the minimum number of participants that was suggested 
by Soper (2019).  As previously discussed in the Methods section of this paper, the minimum 
sample size for this study was 128 participants as per Soper’s (2019) statistics calculator.  This 
study had 398 participants, which was over three times the minimum number of participants.  
Despite the strengths of this project, there were also a significant number of limitations.   
Limitations 
 This project compared data from four days of intervention patients to four days of control 
patients. Control data was collected from one year prior to intervention in order to account for 
season variation in ED flow, such as flu season. However, the intervention days included 229 
patients, whereas the control days included 169 patients. Thus, the average daily census for the 
intervention dates was 57 patients, while the average daily census for control dates was 42. Since 
the ED APC only worked as PIT when the department was full, with four patients in the waiting 
room, the intervention days had a high daily census. Nevertheless, this difference in average 
daily census could confound study results as it changes nurse staffing ratios and provider burden 
and can lead to full inpatient units, slowing door to admission times. When a significant number 
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of patients attend ED, the “emergency department overcrowding causes problems for patients 
and staff, including increased waiting times, increased ambulance diversion, increased length of 
stay, increased medical errors, increased patient mortality, and increased harm to hospitals due to 
financial losses” (Salway et al., 2017, p. 213).  
  Another limitation for this study was Study Hospital ED RN staffing inconsistencies. For 
example, 63 patients were seen on January 3, 2020, which was the highest daily census of this 
project. On January 3, 2020, the SH ED was short of ED RN for 12 hours, which had a crucial 
impact on a unit that staffs fewer than 5 ED RNs at a time. This not only increased the rest of the 
staff’s burden and slowed patient care and subsequent disposition but also appeared to 
significantly impact staff morale. A large study of 105,887 subjects found that lower emergency 
department nursing hours led to a statistically significant increase in the percentage of patients 
leaving without being examined and DTD times regardless of ED volume, hospital occupancy 
rate, and admission rate. (Ramsey et al., 2018). Another systematic review found that lower 
emergency department staffing is associated with patients leaving without being examined, lower 
patient satisfaction, increased emergency department care times, and worse outcomes (Recio- 
Seaucedo et al., 2015).  
A further limitation to this study is the variation between ED providers. Different 
providers can also change patient flow; some doctors and APCs see patients at different rates. 
For example, if the physicians examine patients at a slower rate than their colleagues, this can 
significantly increase the patient burden on the APC, thus making it difficult for them to act as 
PIT. Additionally, the provider marks the length of time from patient arrival to first provider 
examination by timestamp. The timestamp is a timed indicator button in the emergency 
department record that indicates exactly when the provider conducts and evaluation, 
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intervention, or other point in the care process.  There are inconsistences regarding when each 
provider makes this timestamp, and thus, accuracy is not ensured. However, this “time of first 
examination” timestamp does not impact patient arrival, DTD, or DTP times as those are 
recorded by the EHR.  
Despite having three times the minimum number of participants as established by Soper 
(2019), this study is not applicable to other emergency departments.  Given that the intervention 
took place at only one small emergency department, this study lacks external validity. EDs are 
different from one another as well as staff, unit layout, ethics, environment and patient 
populations that can be significantly distinct. Therefore, this study cannot be applied to other 
emergency departments with different census, staff, location, etc.  
  




Given that quantitative study results do not support the implementation of PIT at SH, this 
study has few direct implications for practice now. Nevertheless, it introduced the concept of PIT 
to SH ED. Thanks to this study, ED RNs are aware that the APCs can examine and discharge 
patients from triage. This could change the way in which low acuity patients are handled at SH 
ED and decrease the number of patients waiting at the front of the ED.  
Healthcare Policy 
 This study essentially considered a method of managing the emergency department 
overcrowding. The need for the study indicates the need for Healthcare Policy reform to prevent 
emergency department overcrowding and inappropriate emergency department utilization. 
Healthcare Policy should work to improve access to primary care and urgent care clinics to avoid 
emergency department overcrowding. The American College of Emergency Physicians (2016) 
asserts that patients with non-business hour access to primary care providers have 7% fewer ED 
visits. Additionally, 26% of ED visits are due to the inability of obtaining a primary care 
provider appointment (ACEP, 2016). Therefore, improving access to primary care could 
decrease emergency department overcrowding.  
 Other governments have taken more drastic steps to improve ED throughput. Britain 
passed legislation in 2004, which required that 98% of ED patients should dispose within four 
hours of their arrival (ACEP, 2016). This law was controversial, but through its enactment, more 
patients met this benchmark and care quality did not suffer (ACEP, 2016). Western Australia 
passed similar laws in 2008, leading to a decrease in ED crowding and mortality (ACEP, 2016). 
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The ACEP (2016) argues that “additional legislation may be required to generate significant and 
sustained improvements” in United States EDs [p.14].  
Executive Leadership 
 This study should draw the Executive Leadership’s attention to the struggle of managing 
the high number of patients in ED. This study found that the implementation of a PIT system did 
not lead to any statistical improvements in ED metrics. As previously discussed, there were 
many limitations to the study. However, DTP, DTD, and DTA increased between control and 
intervention groups. If the emergency department continues to struggle with patient metrics, 
Executive Leadership should consider increasing the staff. This could include an increase in 
scheduled ED providers and nursing staff or a call system.  
 Study Hospital Executive Leadership could also take further steps to prevent emergency 
department overcrowding. For instance, access to primary care providers could be increased, the 
capabilities and insurance credentials of the affiliated Walk in Clinic could be expanded, and 
educational campaigns could be employed to educate the public on appropriate emergency 
department utilization.  
Quality and Safety 
 This study found an increase of 40 minutes in DTA between the control and intervention 
groups. There are many factors that influence DTA, such as availability of inpatient or transfer 
beds as well as possible requirement of specialty care. However, this increase in DTA at SH ED 
warrants investigation and causal analysis. As stated by White et al. (2013), boarding of 
“inpatients in the Emergency Department has been widely recognized as a major contributor to 
ED crowding and a cause of adverse outcomes” [p. 230]. It is noted that a rise in boarder burden 
is “associated with increasing length of stay of patients discharged from the ED” (White et al., 
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2013, p. 230). Therefore, if Study Hospital could improve its DTA, the DTD would also be 
enhanced.  
Future Scholarship 
 Despite a lack of statistical support from this study, further research pertaining to PIT is 
recommended. The strength of the previously discussed literature review and the noted study 
limitations suggest that a larger study may find different results. According to the research of 
Ramsey et al. (2018) and Recio-Seaucedo et al. (2015), the control variable ED RN staffing 
should be taken into account in future studies regarding PIT implementation. Furthermore, it is 
suggested that the utilization of control group matched by the number of ED patient be employed 
rather than a specific date. 
Plans for Sustainability 
 This study does not support the current employment of an ED APC at PIT at Study 
Hospital, which may be due to its noted limitations as results do contradict the performed 
literature review. Current SH ED staffing does allow the APC to serve as PIT if department 
conditions warrant. Until further research or evaluation is completed, SH ED APCs will see and 
treat patients in triage as per their own discretion depending on the needs of the department. 
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Conclusion 
This DNP project illustrated clear evidence and methodology to support the application 
of a PIT program at Study Hospital’s Emergency Department. The PIT program was further 
corroborated by the literature review. Despite overwhelmingly supportive evidence, the 
employment of a PIT system did not have a positive statistically significant impact on ED time 
metrics for this project. Further investigation is required regarding the time and way through 
which a PIT system should be used at Study Hospital Emergency Department.  Future research 
should integrate the variables of daily ED census and ED nurse staffing.  The department needs 
the support of Study Hospital Executive Leadership, local health policy experts, and staff in 
order to determine how to balance an increasing daily patient census with stringent Medicare 
time metrics. As the landscape of the United States health care system constantly changes, the 
Study Hospital Emergency Department will have to be flexible and creative in its patient flow.  
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Appendix A: Emergency Severity Index Triage Algorithm 
 
Christ et al. (2010) 
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Appendix B: Letter of Support 
GWU 
RE: DNP Project Proposal 
7/18/2019 
 
To whom it may concern,  
I am writing you to express my support of the proposed DNP project by Rachel Parmer 
“Implementation of Provider in Triage Program (PIT)” for our Emergency Department at Study 
Hospital. This project regards use of the emergency department nurse practitioner in triage when 
there are four or more patients in the waiting room. Tracking will include the percentage of 
patients that leave without being seen by a provider (lwbs), length of time from patient arrival to 
when an ED provider first evaluates the patient and subsequent admission or discharge tracking. 
Data will be collected from the electronic health record (EHR) before and after PIT 
implementation and will be evaluated. Control variables include but are not limited to; age, 
patient acuity, and race will be taken into account by the utilization of multivariate regression. 
Rachel will be allowed to access this information to use for analysis using her current access 
capabilities as an Advanced Practiced Clinician in our department. Please feel free to contact me 
directly with any questions.  
 
Thank you,  
 
Kelly XXXXXXXX BSN RN 
Director Emergency Services & Emergency Preparedness 
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Appendix C: IRB Exemption Letter 
Date: September 06, 2019  
To: Pulcini, Joyce A, PhD  
From: The George Washington University Committee on Human Research,  
Institutional Review Board (IRB), FWA00005945  
Subject: IRB# NCR191492, “Implementation of a Provider in Triage Program in a Level III 
Emergency Department: A DNP Project”  
Exempt Determination Date: September 06, 2019  
The request for an exemption determination for the above-referenced study has been completed.  
The study was determined to be research that is exempt from IRB review under DHHS  
regulatory, category 4. The project as described in the application may proceed without further  
oversight by the OHR.  
 
The exemption determination applies only to the project described in your IRB Application.  
Any changes that may alter in any way the risks to participants, type of information to be 
accessed, addition of new populations, or change in PI may not be instituted without submission 
of a Modification within the iRIS system and further review by the OHR prior to implementation 
of the changes.  
 
Questions or concerns regarding the exemption determination made for the study should be 
directed to the OHR staff at ohrirb@gwu.edu.  
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Appendix D: Variables Table 




Provider in Triage 
(PIT) 
Use of the ED NP to triage 
patients along with the 
Triage RN. 





Patients who checked into 
the emergency department 
but left without being seen 
by a provider. 




Door to Provider 
Time (DTP) 
The amount of time from a 
patient’s check in the 
emergency department to 
his/her examination by a 





Door to Admit 
Time (DTA) 
The amount of time from a 
patient’s check in the 
emergency department to 
being accepted by an 
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 Name Definition Level of 
Measurement 
Control Variable  ESI Acuity  This is the designated level 
of patient acuity upon 
arrival by the triage nurse 
by expected resource 
allocation. It ranges from 
“critically ill”, requiring a 
lot of resources (ESI 1), to 
requiring no resources (ESI 
5). 
Nominal  
Control Variable  Gender Male or Female  Nominal  
Control Variable  Race  White, African American, 
Asian, Native American, 
Other 
Nominal  
Control Variable  Ethnicity  Hispanic or Non-Hispanic  Nominal  
Control Variable Insurance Uninsured or 
Medicare/Medicaid or 
Private Insurance or Tricare 
or Labor and Industries 
Nominal  
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Appendix E: Data Definition Codes 
Patient #     
Date  Day/Month/Year    
PIT Day No 0 
  Yes 1 
Gender Male 1 
  Female  2 
Age (years) <1 - 19 1 
  20-39 2 
  40-59  3 
  60-79  4 
 
80+ 5 
Race  White 1 
  African American 2 
  Asian 3 
  Native American 4 
  Other 5 
Ethnicity  Hispanic 1 
  Non-Hispanic  2 
Acuity Level  Acuity Level 1 1 
  Acuity Level 2 2 
  Acuity Level 3 3 

















  Acuity Level 4 4 
  Acuity Level 5 5 
Insurance None 0 
  Medicare/Medicaid 1 
  Private 2 
 
Tricare 3 
 Labor & Industries (L & I) 4 
LWBS No 0 
  Yes 1 
DTP in hr: min   
DTA in hr: min   
DTD  in hr: min    
No Data  XXXXX XXXXX 
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Left Without Being Seen (LWBS)—Patients who leave the emergency department prior to 
examination by the emergency department provider. 
Door to Provider Time (DTP)—Length of time from emergency department patient arrival to 
emergency department provider examination. 
Door to Admit Time (DTA)—Length of time from emergency department patient arrival to 
patient admission. 
Door to Discharge Time (DTD)—Length of time between emergency department patient arrival 
to patient discharge. 
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Appendix F: Data Collection Table 
 
  
Patient # Date  PIT Day Gender Age  Ethnicity  Race  Acuity  Insurance LWBS DTP DTD  DTA 
1 1/3/20 1 2 6 2 1 4 1 0 0:02 1:12 XXXX 
2 1/3/20 1 1 2 2 1 4 1 0 0:10 1:49 XXXX 
3 1/3/20 1 1 2 2 1 3 1 0 0:32 XXXX 2:15 
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Appendix G: Demographic Characteristics of Sample 
 Total Sample 
N = 398 
No PIT 
Intervention 
N = 169 
PIT 
Intervention 
N = 229 
Statistics  
Variable Frequency (%)    
Gender     
• Male 185 (46.5%) 75 (44.4%) 110 (48%)  
• Female 213 (53.5%) 94 (55.6%) 119 (52%)  
Age (years)     
•  <1-19  68 (16.6%) 27 (16%) 41 (17.9%)  
•  20-39 97 (24%) 40 (23.7%) 57 (24.9%)  
•  40-59 70 (17.3%) 30 (17.8%) 40 (17.5%)  
•  60-79  101 (24.9%) 52 (30.8%) 49 (21.4%)  
•  80+  62 (15.3%) 20 (11.8%) 42 (18.3%)  
Race     
• White 336 (84.4%) 145 (85.8%) 191 (83.4%)  
• African 
American 
14 (3.5%) 6 (3.6%) 8 (3.5%)  
• Asian 11 (2.8%) 4 (2.4%) 7 (3.1%)  
• Native American 16 (4%) 5 (3.0%) 11 (4.8%)  
• Other 17 (4.3%) 7 (4.1%) 10 (4.4%)  
• No Data  4 (1%) 2 (1.2%) 2 (0.9%)  
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 Total Sample 
N = 398 
No PIT 
Intervention 
N = 169 
PIT 
Intervention 
N = 229 
Statistics  
Ethnicity      
• Non-Hispanic  377 (94.7%) 160 (94.7%) 217 (94.8%)  
• No Data 4 (1%) 2 (1.2%) 2 (0.9%)  
Acuity Level     
• Acuity Level 1 1 (0.3%) 0 (0%) 1 (0.4%)  
• Acuity Level 2 82 (20.6%) 35 (20.7%) 47 (20.5%)  
• Acuity Level 3 157 (39.4%) 76 (45%) 81 (35.4%)  
• Acuity Level 4 146 (36.7%) 53 (31.4%) 93 (40.6%)  
• Acuity Level 5 11 (2.8%) 5 (3.0%) 6 (2.6%)  
Insurance     
• None 16 (4%) 5 (3%) 11 (4.8%)  
• Medicare/ 
Medicaid 
166 (41.7%) 75 (44.4%) 91 (39.7%)  
• Private  145 (36.4%) 60 (35.5%) 85 (37.1%)  
• Tricare  66 (16.6%) 28 (16.6%) 38 (16.6%)  
• L & I 5 (1.3%) 1 (0.6%) 4 (1.7%)  
Left Without Being 
Seen  
   Chi Square 
• No 393 (98.5%) 167 (98.8%) 225 (98.3%)  
• Yes 6 (1.5%) 2 (1.2%) 4 (1.7%)  
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 Total Sample 
N = 398 
No PIT 
Intervention 
N = 169 
PIT 
Intervention 
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Appendix H: Distribution of Study Sample Graphs 
Graph 1 
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Graph 2 


























IMPLEMENTATION OF A PROVIDER IN TRIAGE 62 
Graph 3 
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Graph 4 
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Graph 5 
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Graph 6 
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Appendix I: SPSS Results 
Table 1 
SPSS Output: LWBS Chi- Square Table 
Chi-Square Tests       









Square .208a 1 0.649     
Continuity 
Correction 0.002 1 0.968     
Likelihood 
Ratio 0.213 1 0.644     
Fisher's Exact 
Test       1 0.493 
Linear-by-
Linear 
Association 0.207 1 0.649     
N of Valid 
Cases 398         
a 2 cells (50.0%) have expected count less than 5. The minimum expected count is 2.55. 
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Table 2 
SPSS 25 Output: Independent t- test Regarding PIT and DTP 
Independent Samples Test           




t-test for Equality of Means 


























390 0.006 0:15 0:05 0:04 0:26 




    2.87 388.509 0.004 0:15 0:05 0:04 0:26 
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Table 3 
SPSS 25 Output: Independent t- test Regarding PIT and DTD 
Independent Samples Test 
    Levene's Test 
for Equality 
of Variances 
t-test for Equality of Means 








Interval of the 
Difference 







0.535 0.465 1.492 327 0.137 0:20 0:13 -0:06 0:46 




    1.443 252.825 0.15 0:20 0:13 -0:07 0:47 
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Table 4 
SPSS 25 Output: Independent t- test Regarding PIT and DTA 
Independent Samples Test 
    Levene's Test 
for Equality 
of Variances 
t-test for Equality of Means 








Interval of the 
Difference 












    1.113 51.67 0.271 0:39 0:35 -0:31 1:50 
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Table 5 
SPSS 25 Output: Correlation Calculation 
Correlations 





















-.221** -.340** -.357** -0.093 .137* -0.057 
  Sig. (2-
tailed) 
  0.587 0.002 0 0 0 0.067 0.013 0.656 










0.033 0.064 -0.034 0.067 -0.052 -0.058 




  0.657 0.517 0.207 0.494 0.189 0.349 0.649 








-0.022 1 -.747** -0.053 -0.018 -0.082 0.056 -0.03 




0.657   0 0.296 0.727 0.108 0.311 0.817 










1 0.067 -0.017 0.092 -0.038 0.219 
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  Sig. (2-
tailed) 
0 0.517 0   0.183 0.738 0.07 0.494 0.087 














0.067 1 .168** .135** -.223** -0.056 
  Sig. (2-
tailed) 
0 0.207 0.296 0.183   0.001 0.008 0 0.664 











-0.017 .168** 1 -0.025 -.149** 0.077 
  Sig. (2-
tailed) 
0 0.494 0.727 0.738 0.001   0.618 0.007 0.55 














0.092 .135** -0.025 1 .401** 0.148 




0.189 0.108 0.07 0.008 0.618   0 0.247 
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-0.052 0.056 -0.038 -.223** -.149** .401** 1 .c 




0.349 0.311 0.494 0 0.007 0   . 












-0.058 -0.03 0.219 -0.056 0.077 0.148 .c 1 




0.649 0.817 0.087 0.664 0.55 0.247 .   
  N 63 63 62 62 63 63 63 1 63 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
c Cannot be computed because at least one of the variables is constant. 
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Tables 6-9 
















a Dependent Variable: Door to Provider Time 















        








1 .184a 0.034 0.019 0:55 0.034 2.223 6 381 0.04 
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ANOVA 
Model   Sum of Squares df Mean Square F Sig. 
1 Regression 147286217.8 6 24547702.96 2.223 .040b 
  Residual 4208096401 381 11044872.44     
 
Coefficients 

















1 (Constant) 2083.552 2994.959   0.696 0.487 -3805.166 7972.27 
  Gender 378.753 339.707 0.056 1.115 0.266 -289.182 1046.688 
  Age -156.524 144.899 -0.063 -1.08 0.281 -441.426 128.378 
  Ethnicity -565.3 1246.391 -0.035 
-
0.454 
0.65 -3015.967 1885.367 




483.766 223.507 0.116 2.164 0.031 44.304 923.228 
  Insurance -275.426 219.949 -0.068 
-
1.252 
0.211 -707.891 157.038 
a Dependent Variable: Door to Provider Time 
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Tables 10-14 
SPSS Outputs Regression of ESI Triage Acuity with DTP 







1 ESI Triage 
Acuity 
. Enter 
a Dependent Variable: Door to Provider Time 
b All requested variables entered. 
 
Model Summary 













df1 df2 Sig. F 
Change 
1 .135a 0.018 0.016 0:55 0.018 7.22 1 390 0.008 
a Predictors: (Constant), ESI Triage Acuity 
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ANOVA 
Model   Sum of Squares df Mean 
Square 
F Sig. 
1 Regression 79392672.68 1 79392672.68 7.22 .008b 
  Residual 4288249397 390 10995511.27     
  Total 4367642069 391       
a Dependent Variable: Door to Provider Time 
b Predictors: (Constant), ESI Triage Acuity 
 
Coefficients 
Model   Unstandardized 
Coefficients 
  Standardized 
Coefficients 





    B Std. 
Error 




1 (Constant) 554.799 685.478   0.809 0.419 -792.896 1902.494 
  ESI 
Triage 
Acuity 
557.895 207.621 0.135 2.687 0.008 149.7 966.091 
a Dependent Variable: Door to Provider Time 
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Tables 15-19 
















a Dependent Variable: Door to Discharge Time 














        








1 .268a 0.072 0.054 1:57 0.072 4.121 6 319 0.001 
a Predictors: (Constant), Insurance, Ethnicity, Gender, ESI Triage Acuity, Age, Race 
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ANOVA 




1 Regression 1222821519 6 203803586.5 4.121 .001b 
  Residual 15774338109 319 49449335.77     
  Total 16997159628 325       
a Dependent Variable: Door to Discharge Time 
b Predictors: (Constant), Insurance, Ethnicity, Gender, ESI Triage Acuity, Age, Race 
 
Coefficients 

















1 (Constant) 14390.004 6897.14   2.086 0.038 820.376 27959.633 
  Gender -976.993 788.036 -0.067 -1.24 0.216 -2527.397 573.41 
  Age 205.99 336.167 0.038 0.613 0.54 -455.394 867.375 
  Ethnicity 2264.097 2855.582 0.068 0.793 0.428 -3354.055 7882.25 




-1797.667 531.103 -0.193 -3.385 0.001 -2842.573 -752.76 
  Insurance -984.137 499.094 -0.115 -1.972 0.049 -1966.069 -2.205 
a Dependent Variable: Door to Discharge Time 
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Tables 20-24 



















          R 
Square 
Change 
F Change df1 df2 Sig. F 
Change 
1 .223a 0.05 0.047 1:57 0.05 17.086 1 327 0 








1 ESI Triage 
Acuity 
. Enter 
a Dependent Variable: Door to Discharge Time 
b All requested variables entered. 
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ANOVA 
Model   Sum of Squares df Mean Square F Sig. 
1 Regression 845632561 1 845632561 17.086 .000b 
  Residual 16184211208 327 49493000.64     
  Total 17029843769 328       
a Dependent Variable: Door to Discharge Time 
b Predictors: (Constant), ESI Triage Acuity 
 
Coefficients 
Model   Unstandardized 
Coefficients 
  Standardized 
Coefficients 





    B Std. 
Error 




1 (Constant) 17422.82 1698.16   10.26 0 14082.122 20763.518 
  ESI Triage 
Acuity 
-2062.686 499.016 -0.223 -4.134 0 -3044.372 -1081 
a Dependent Variable: Door to Discharge Time 
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Tables 25-29 







1 Insurance . Enter 
a Dependent Variable: Door to Discharge Time 
b All requested variables entered. 
 
Model Summary 











        




df1 df2 Sig. F 
Change 
1 .149a 0.022 0.019 1:58 0.022 7.403 1 327 0.007 
a Predictors: (Constant), Insurance 
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ANOVA 
Model   Sum of Squares df Mean Square F Sig. 
1 Regression 377014216.2 1 377014216.2 7.403 .007b 
  Residual 16652829553 327 50926084.26     
  Total 17029843769 328       
a Dependent Variable: Door to Discharge Time 
b Predictors: (Constant), Insurance 
 
Coefficients 
Model   Unstandardized 
Coefficients 
  Standardized 
Coefficients 
t Sig. 95.0% Confidence 
Interval for B 
    B Std. 
Error 




1 (Constant) 12779.426 896.041   14.262 0 11016.694 14542.157 
  Insurance -1259.879 463.042 -0.149 -2.721 0.007 -2170.796 -348.963 
a Dependent Variable: Door to Discharge Time 
 
IMPLEMENTATION OF A PROVIDER IN TRIAGE 83 
Tables 30-34 















a Dependent Variable: Door to Admission Time 
b All requested variables entered. 
 
Model Summary 









        
          R Square 
Change 
F Change df1 df2 Sig. F 
Change 
1 .262a 0.068 -0.033 2:22 0.068 0.673 6 55 0.672 
a Predictors: (Constant), Insurance, Race, Gender, Age, ESI Triage Acuity, Ethnicity 
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ANOVA 
Model   Sum of Squares df Mean Square F Sig. 
1 Regression 295386719.8 6 49231119.96 0.673 .672b 
  Residual 4022391035 55 73134382.46     
  Total 4317777755 61       
a Dependent Variable: Door to Admission Time 
b Predictors: (Constant), Insurance, Race, Gender, Age, ESI Triage Acuity, Ethnicity 
 
Coefficients 
Model   Unstandardized 
Coefficients 
  Standardized 
Coefficients 
t Sig. 95.0% Confidence 
Interval for B 




1 (Constant) -451.063 23027.686   -0.02 0.984 -46599.576 45697.451 
  Gender -596.542 2393.633 -0.035 -
0.249 
0.804 -5393.489 4200.405 
  Age -101.301 1052.416 -0.013 -
0.096 
0.924 -2210.389 2007.787 
  Ethnicity 7100.67 10643.371 0.107 0.667 0.507 -14229.122 28430.462 
  Race 2472.907 1500.98 0.263 1.648 0.105 -535.124 5480.938 
  ESI Triage 
Acuity 
-559.475 1708.493 -0.046 -
0.327 
0.745 -3983.372 2864.421 
  Insurance 960.492 1632.281 0.079 0.588 0.559 -2310.672 4231.656 
a Dependent Variable: Door to Admission Time 
 
